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DESIGN OF BOX INLET TOEWALL DROP SPILLWAYS

Jeneral

Box inlet toewall drop spillways are economical structures for low overfall
grade stabilization when design discharges are too great to be handled eco-
nomically by pipe conduits.

Several materials and configurations may be used for these structures. Con-
crete block, reinforced concrete, and corrugated aluminum have been used and
accepted as approved materials. Structure configuration and dimensions vary
with the material used; however, certain flow characteristics and wvelocity
relationships must be met for any structure configuration used. These are
discussed in the design portion of this section.

Conerete block structures have greater acceptabllity where farm labor is
available for installation. Where work is contracted, the demand for pre-
fabricated structures has increased. Any approved structure type may be
used, provided the design requirements for that structure type are met.

Structures with an overfall greater than four feet or those that are above
the employee's approval level must be referred to an employee with the proper
approval level for design.

"Cast-in-place concrete may be used in lieu of concrete blocks if the same con-
figuration and dimensions of the concrete block box inlet toewall are used,and
#4 () inch) reinforeing bars are used in each direction on 12" centers on the
enterline of an 8" wall."

Desig&

The following design procedures and criteria apply to all types of box
inlet toewall drop structures:

1. From field design and analysis, determine:

a. Overfall Height (F) -- The channel must be stable upstream and
downstream from the structure. The applicable technical guide
standards must be followed. Flow depth in the downstream channel,
based on the design capacity of the structure, should be not less
than three-fourths (3/4) of the overfall height, to provide back-
water conditions at the structure cutlet. Bank protection must
be provided unless the backwater condition is present. The
structure apron should be set at approximately the same elevation
as the channel 100 feet downstream.

b. Notch Depth (H) —— The notch depth includes an allowance of 0.25
to 0.50 foot for freeboard. Therefore, the design depth of the
waterway above the structure should not be deeper than the notech
depth of the structure less 0.25 to 0.50 foot.

c¢. MNotch Width (W) —— The notch width selected should be approximately
equal to the bottom width of the downstream channel.

(EFM Notice IN38, August 1981)



Emergency Spillway —- All structures must have an adequate emergency
spillway, with the crest elevation 0.25 to 0.50 foot below the top
of the structure headwall.

Structure Levee —— The levee over the headwall must be a minumum
of one foot above the top of the headwall and have a minumum top
width of four feet.

Structure Capacity (Q) == The minimum structure capacity shall be
as shown in Standard and Specification 410, Grade Stabilization
Structure, in Section IV of the Techniecal Guide. Peak flow shall
be determined by the procedures in Chapter 2 of the Engineering
Field Manual. Design data will be recorded on Form IN-ENG-10 or
in other approved manner.

Design the type of structure and complete the design using the appro-
priate data sheets, forms, etc. Examples of some data sheets and forms
are used with the examples in this section.

.

From the structure capacity table for the overfall (F) required,
select a structure with a capacity equal to or exceeding the
Q required which most nearly fits the site conditions.

Complete the data sheets by recording the structure dimensions,
elevations, quantities, tile outlets, etc. The data sheets are
supplied in pad form to make it easy to provide the necessary
number of copies by inserting carboms. Plans should be provided
as necessary to the owner, contractor, etc.

When construction has been completed, record as-built information and
certify completion on the appropriate data sheet. One set of plans with
all as-built modificaitons shown in red shall be filed with other support-
ing data.



6-95

CAPACITY IN C.F.S.
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TABLE OF "B"DIMENSIONS IN FEET
FOR FABRICATED CORRUGATED ALUMINUM TOEWALL DROP SPILLWAY
W 7 8 10 12 14 16 8 | 20 Str.
Plate
L Panels
2 Each®
142 | 1.6 *| 0.8 * 9N
58 | 2.4 * 1.6 *| 00 ¢ ION
74 | 32 |24 | 08 * i N
19.0 3.2 | 1.6 0.1 12N
20.6 24 | 09 I3N
250 3.2 1.7 0.1 14N
238 4.0 2.5 0.9 I5N
25.4 48 | 3.3 1.7 0.l I6N
3 Each®
21.4 9N
23.8 5.1 0 ION
26.2 | ~__ 37 | 21 0.5 N
286 | ~—~__ 49 | 33 1.7 0.2 I2N
310 45 | 2.9 1.4 I3N
33.4 57 | 4. 2.6 1.0 14N
35.8 6.9 | 5.3 | 38 59 I5N
38.2 s 65 |50 |34 | I6N
4 Each?®
28.6 9N
31.8 & ION
35.0 -y : 1IN
38.2 6.5 12N
41.5 | ~—~_ 66 | 50 | I3N
= 82 | 6.6 | I4N
8.2 | ISN
9.8 | I6N
Insufficient length of weir {-\g— +B)>W

May not be most economical

Z.When F=1.9'the number of standard sheets used is I/2 the no. of panels shown.

Note. Design Q MUST NOT EXCEED 5xFxW. (Outlet V <5.0 fps)

|4 Shall not be used for F= 4.0 feet [I.5F >(W/2 +B]]

| Rev. 5-74

Configuration of the weir
section limited to
I.5F =(W/2+B) =W

US DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
INDIANA

Figure IN-6-2

Feb, 1973

fMOTY Wasdaa Thrao S F. LB
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TOEWALL CONCRETE VOLUME-CT

FOR_FABRICATED CORRUGATED ALUMINUM TOEWALL DROP SPILLWAY

Toewall Concrete Volume-CT- In Cubic Yards

Note: Total volume of concrete = CT + CA
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US DEPARTMENT OF AGRICULTURE| pioure Iy-6-3.1

SOIL OONSERVATION SERVICE |
INDIANA Feb. 1973
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. (EFM Notice IN38, August 1981)
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APRON CONCRETE VOLUME -CA

Apron Concrete Volume -CA- In Cubic Yaords
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"B" Dimension In Feet ;

Note: Total volume of concrete =CT + CA i
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REINFORCEING STEEL QUANTITY

FOR FABRICATED CORRUGATED ALUMINUM TOEWALL DROP SPILLWAY

TIPS NN PRI S et | e ML TR R < e o- '
L et St b gt g i i e i PR N mag g e T . 1o N EE I
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Lineal Feet Of "4 Bars ®12" OC.

“8”" Dimension In Feet

Note: "5 bars @ 15" O.C. may be substituted for "4 bars @12" O.C. ;

Quantity of *5 bars = 0.8 x lineal feet of *4 bars. :

ety US DEPARTMENT OF AGRICULTURE| . : E
igure IN-6-4

ol SOIL CONSERVATION SERVICE i

2(w+1.5)(5 +B+2.25) INDIANA Feb. 1973 I

TEFM Notice IN3B. Ausnst 10817
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FABRICATED CORRUGATED N.LNINLN TOEWALL DROP  SPILLWAY
Overfall Height (F) = 1.9 Feet Overfall Height (F) = 3.0 Feet
Notch Depth (H) = 1.8 Feet Hotch Depth (H) = 1.9 Feet
Headwall Height (A) = 4.2 Feet Headwall Height (A) = 5.4 Feet
Jieadwall Length (S) = 8.7 Feet HEﬂﬁWﬂlﬂ Length (5) = 11,3 Feet
1 + +*
. = = a B & "
ElE | & s | .8 & EE B 2 =5 4
E = = E E E-J hlﬁ = ﬁ = = (5] E [ = =
Bl = | & o = gz =S o = - = -
S| Blo |z |BB8) BEET | : B o |3 |BEE | HEde
S/8|8 | & |84%2| Ryez | 3|2 |8 |E |8ue | Hmes
Q| W | B L Vol Length| W Q IW _|B L Vol Length | Wt.
jcfs| fr| ftr| ft cu.vd. fr. 1 cfa | ft | ft | ft cu.yd. ft. lbs
65| 7| 1.6 14.2 3 7 135 | & 135 10 | 1.6 | 19.0 5.3 210 | 140
75| 8| 0.8] 14.2 3.7 135 135 | 12 | 0.1 | 19.0 5.4 230 | 154
95/ 10| 0.0 15.8 4.3 170 | 114 || 145 10 | 2.4 | 20.6 5.5 225 | 150
145 | 12 | 0.9 | 20.6 5.7 255 | 170
115 12| 0.1 19.0 5.0 230 | 154
t 150 | 30| 3.2 |22.5 | 5.7 245 | 164
135 14 0.1 223 6.0 290 (194 || 160 |12 |1.7 | 22.5 | 6.0 275 | 184
| 160 | 14 | 0.1 | 22.5 6.4 290 | 194:
150| 16 | 0.1 | 25.4 7.1 160 | 241 ;
170 1A% |25 | 99.R 6.3 290 | 194¢
nﬂi 18| 0.2 28.6 8.3 450 (301 |f 170 | 14 | 0.9 |23.8 | 6.7 315 | 210
190 20| 1.0 33.4 10.1 575 |384 ff 180 |12 | 3.3 |25.4 | 6.6 315 | 210}
180 | 14 | 1.7 |25.4 F.l 340 | 227!
Overfall Height (F) = 3.0 Feet 180 |16 0.1 |25.4 7.5 160 241k
Notch Depth (H) = 1.9 Feet t
Headwall Height (A) = 5.4 Feet 190 | 14 [2.1 |26.2 | 7.3 355 | 237}
fleadwall Length (§) = 11.3 Feet 190 | 16 |0.5 |26.2 | 7.7 375 | 251}
L § £
= = = = b 205 | 14 [3.3 |28.6 | 7.8 390 | 261!
g Bl 2 mg zg a 205 (16 | 1.7 |28.6 8.3 420 | 281}
g ) Bd Sedeslin 28 205 |18 |0.2 | 28.6 | 8.7 450 | 261°
) E = ﬁ = .-l_i.] -l = ﬂ: .
== =] oo x [ =] a£ s of
31818 i E%‘E E‘iggq 210 | 14 |4.5 |31.0 | 8.3 430 |28
S| = = L G 220 |16 |2.9 | 31.0 8.9 460 | 307
SEEML BN L Vol. |Length [Wr. |l 220 |18 1.4 [31.0 | 9.4 495 | 3310
cfe| fr| ft ft cu.yd. ft 1bs 3
100 7| 1.6 | 14.2 3.9 125 B85 ! 240 |16 | 4.1 | 33.4 9.5 505 3371
00| 8|0.8]14.2 4.1 135 90 § 240 | 18 |2.6 [33.4 | 10.1 540 361
i | 240 | 20 |1.0 |33.4 | 10.5 575 a8
105 7| 2.4 15.8 4.1 140 94
115 8! 1.6 15.8 4.3 150 |100 § 255 |18 | 3.8 |35.8 | 10.7 590 | 394:
115 10| 0.0 15.8 4.7 170 114§ 255120 |2:2 135.8 | 11.1 625 |418:
1201 8| 2.4 | 17.4 4.5 165 [110 § 270 |18 |5.0 | 38.2 | 11.4 640 | 42v
125 10| 0.8 | 17.4 5.0 190 (127 § 275 | 20 |3.4-|38.2 | 11.9 675 |45
R 300 | 20 |5.0 | 41.5 | 12,9 743 |40k
REFERENCE 1
US DEPARTMENT OF AGRICULTURE} pigure IN-6-5.1 |
SOIL CONSERVATION SERVICE ]
Feb. 1973
(EFM Notice IPN%iF?’EL?EHRt L9sl o




6-101

FABRICATED CORRUGATED ALUMINUM TOEWALL DROP SPILLWAY

Overfall height (F) = 4.0 feet Overfall height (F) = 4.0 feet
Notch depth (H) = 2.1 feet Notch depth (H) = 2.1 feet
Headwall height (A) = 6.6 feet Headwall height (A) = 6.6 feet
Headwall length (S) = 13.4 feet Headwall length (S) = 13.4 feet
2 *
| o= B | A ¥ B = B |8 0
al| & © o o al o T =} a @
= |28 | & |u8,| =847 e |8|E| 8 |a%y] 55573
8| =|a Bz am e o | m| S - = = o
m | & o E 228 Head el o S 228 e R
S|E|5| B|8%e| %23 [ 3|e|5| & |6%8| g%as
) W| B L Vol. Length| Wt 0 W| B L Vol Length| Wt.
cfs | ft.] ft. fr. | cu.yd ft. 1b. cfs | £e.] £t. ft. | cu.vd ft. 1b.
00| 741.6|14.2| 4.3 125 | 84 || 255 | 14 | 4.5] 31.0| 8.7 | 430 | 287
255116 | 2.9 31.0 9.2 460 o7
120 712.4]15.8 4.5 140 94 255118 | 1.4 31.0 ! 495 331
140 713.2]117.4 &.7 155 104 275 | 14 | 5.7 | 33.4 9.2 500 334
145 8l12.4]117.4 4.9 165 110 2751 16 | 4.11 33.4 9.8 503 337
2751181 2.6 | 33.4 10.4 540 361
160 813.2]1%.0 5.1 180 120 2751 2011.0] 33.4 10.9 575 384
160 | 10 | 1.6 | 19.0 5.5 210 140
160§ 12 (0.1 | 19.0 5.8 230 154 280 ) 14 | 6.9 35.8 9.7 505 337
300 | 16 | 5.3 | 35.8 10. 4 545 364
= 170110 | 2.4 | 20.6 5.8 225 150 300 18 | 3.8 35.8 11.0 590 394 3
170 | 12 | 0.9 | 20.6 6.1 255 170 300 | 20 | 2.2 35.8 11.5 625 418 E
I
1851 10| 3.2 | 22.2 6.0 245 164 320 | 16 | 6.5 38.2 11.0 590 394 )
185|112 1.7 | 22.2 6.4 275 184 320 | 18 | 5.0 3B.2 11.7 640 428 t
185114 (0.1 | 22.2 6.8 290 194 320 ) 20 | 3.4 | 38.2 12.3 675 451 i
i
195 | 10 | 4.0 | 23.8 6.3 260 174 345 | 18 | 6.6 | 41.5 12.5 700 468 |
195|112 | 2,5 ] 21.8 6.7 290 194 345 20 | 5.0 41.5 13.3 745 498 E
1951 14 | 0.9 | 23.8 7 315 210 [
360 | 18 | B.2 | 44.7 13.5 765 511 I
200 10 | 4.8 ] 25.4 6.8 280 187 3701 20 | 6.6 | 44,7 14.2 810 541 ¢
210 | 12 [ 3.3 | 25.4| 7.0 315 | 210 :
2101 14 | 1.7 1 25.4 7.9 340 227 400 | 20 | B.2| 47.9 15.2 885 591
210 | 16 | 0.1 | 25.4 7-8 360 241
2201 12 | 3.7 | 26.2 7.2 330 220 *NOTE: #5(5/8") bars @ 15" o.c. may be ?
220 | 14 1 2.1 ] 26.2] 7.6 355 | 237 substituted for #4(%") bars @ 4
220 16 | 0.5 | 26.2 8.0 375 251 12" og.c.
Quantity of #5 bars = 0.8 x fect)
235 12 | 4,9 | 2B.6 7.6 360 241 of #4 bars. 3
23514 1 3.2 28.6| B.2 390 | 281 Weight of #5 bars = 1.043 x feet |
235 | 16 | 1.7 | 28.6| 8.6 420 | 281 of #5 bars. ?
235 | 18 (0.2 | 28.6 9.1 450 301
|
.FERENCE

US DEPARTMENT OF AGRICULTURE | Figure IN-6-5.2
SOIL CONSERVATION SERVICE

e o o e

July 1973
(EFM Notice ﬁggﬂ”ﬁ,E, 1981) )
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CONCRETE BLOCK TOEWALL DROP SPILLWAY

B i - T

b AR D

OVERFALL HEIGHT NOTCH DEPTH HEAUWALL LENGTH
F=2'-0" H=1'-4" | S=8'-0"
Sheet 1 of 2
MATERTIALS REQUIRED
% ?:E s E 9 § #3 (3/8" diam.) Beinforcing Steel
= | ax aE| 2 - :
2|25 2233 @ [0 [ [ ® [ O ® [ww
5 e
alag|28| B z 3 n 5 5
p=. E al5%| T S| 5|3 Ei e ;i = Eﬁ E ;i E EE
o] ] =
Q|w |B| 252258 £/5 (5 (3| §/3| 5|5 §14|¢
8 g ; - 5- 3 o 3 - s cr 3 o E o - Ej =
= :
t cis! fe-inlft-in] ea lcu ydl ft |ea|ft-in|ea|ft-in|ea|ft~in|ealft-in|ea |[ft-in|ea(ft-1in | fr | lbs
! 40 L= 4=0 90| 2.8 90) 4| 6-11| 4| 4-8 24| 3-8 |20]| 2-2 24| 3-2 54 96;
! 55 S=4 4=0 93] 3.1 93] 6| 6-11]| 4| 6-0 | 24| 3-8 |22 2-2 24) 3=-2 RIT | 104 ;
é a0 6-8 4=0 96 | 3.4 96 7| 6-11) &) 7-4 |24)| 3-8 |24 2-2 24] 3-2 P94 |1lL;
§ s
; 65 6-8 | 5-4 |02 | 3.7 |101] 7| 83 | 6| 7-4 |24| 3-8 |28| 2-2 24| 3-2 jaz7 }123:
" oa5 B=0 f=0) 99| 3.7 98| 8| 6-11) 4| 8-8 (24| 3-8 |26]| 2-2 24| 32 Bl 117
o715 9-4 4-0 {102 ) 4,0 | 101]10| 6-11| 4|10-0 |24 3-8 |28| 2-2 241 3-2 334 j12H
L ]
E ] 8-0 5-4 1105 | 4.0 | 104] B8] B8-3 6| B-8 |24)] 3-8 |30] 2-2 24] 3-2 PBA&T P i3G
t 80 10-8 4=0 1105 | 4.2 | 10411 | 6-11| &4 |11-4 |24 3-B |30 2-2 by 241 3-2 P50 {13
; 83 9-4 -4 J108 | 4.4 | 106({10 | 83 6 |10-0 |24| 3-8 (32| 2-2 = 24| 3-2 P76 14
] 0 '
; 5 12-0 4=0 J110 | 4.5 (10712 | 6-11| & |12-8B |24 3-8 |32 2-2 - 24| 3-2 P67 L
S 90 | 10-8 | 5-4 [111 [ 4.7 |109(11|8-3 | 6 |11-4 |24] 3-8 |34 2-2 | 24| 3-2 P97 45
; 490 : 13-4 4=0 1113 | 4.8 | 11014 | 6-11) & |14-0 |24 3-8 |34 2-2 = 24| 3-2 p91 | 14,
; ; .
%57 9-4 6-8 [114 j 4.8 |112]|10 1 9-7 7110-0 j24] 3-8 |36]| 2-2 as 24| 3-2 HO8 §i.
9y | 12-0¢ § 5-4 {116 | 5.1 |112{12 |8-3 | 6 12-B |24 3-8 [36]| 2-2 24) 3-2 K17 |
95 14=8 § 4=0 116 { 5.1 111215 | 6=11] 4 |15-4 |24 3-8 |36]| 2-2 24| 3-2 ®BOT flis:
1
a0 § 10-8 6-8 J1171! 5.2 | 114|111 | 9-7 TiI11-4 |24) 3-8 |38 2-2 | ., 24| 3=2 1431 § Lo
ino i 13-4 5-4 J119 | 5.4 | 115]14 | 8-3 6 |14=0 |24| 3-8 |38 2-2 = 241 3-2 W46 | LG
130 16=0 4-0 119 | 5.4 |115(16 | 6-11| 4 |16-8 |24 3-8 |38 2-2 = 241 3-2 W24 Ilh
o5 110-8 | 80 {123 ]s.6 120|112 ho-11] 8 la1-4 l24] 3-8 la2] 2-2 | © 24| 3-2 hee | i
iis f1z-0 | 6-8 (122 15.6 |118|12 ] 9-7 | 7 {r2-8 24| 3-8 |40 2-2 24| 3-2 kS5
¢5 | le-8 | 5-4 |122 | 5.7 {11815 | 8-3 | 6 [15-4 |24 | 3-8 |40] 2-2 24| 3-2 67 |iTn
1 i
PLOS ) 17-4 ) 4=0 |l22f 5.6 | 118|188 6-11] 4 |18-0 (24| 3-8 |40] 2-2 24] 3-2 aaai HLY,
110 | 14 | 6-8 |125 | 5.9 | 12014 | 9-7 | 7|14-0 |24 3-8 |42] 2-2 24| 3-2 [487 % s .
[N i6-0 5=4 |125]| 6.0 | 12016 | 8-3 6 |16-8 |24] 3-8 |42] 2-2 24) 3-2 jaB7 i .2
IO 18-8 4=0 125 ] 5.9 | 120|19 | 6-11] &4 |19=-4 24| 3-8 42| 2-2 24| 3=2 poa |
1120 | 12-0 | B-0 J128| 6,1 |123(12 [10-11] B8 |12-8 {24| 3-8 |&4] 2-2 26 3-2 W9z |1
L1204 14-8 6-8 1128 | 6.3 |123]15 | 9-7 7I5-4 |24 3-8 |44) 2-2 241 3-2 BHi1 |-
{
1 &
s FE WENCE

US DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

(EF¥ Norice WNRIANA o |January 1976

Figure IN-6-6,1

A LT
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CONCRETE BLOCK TOEWALL DROP SPILLWAY

OVERFALL HEIGHT

NOTCH DEPTH

HEAUWALL LENGTH

F=2-0" H=1'- 4" S= 8- 0"
Sheet 2 of 2
MATERTIALS REQUIRED
?é EE E‘E 9 % #3 (3/8" diam.) Reinforcing Steel
- 2 =3 L =
1 K1 | EE ol ol ol IOl ol RoH B
'y = X P+
' slLElEd = & & r z
sleslg8) 2| s (2] s |zl 52| 5 |g] 513 5 | 2| &
Q|w |B| 233255 2|5 Z(§ 2[5 2 (5| £|§ ¢ |5z
Bl & 2l 315 X = 3|5 3 = X113 3 .5 o
[
cfs| ft-inffc-in| ea |cu yd| fr |ea|ft-in|ea|ft-in|ea|ft-in|ea|ft-in|ea [ft-in|ea|ft-in | ft | Llt-
{120 | 17-4 | 5-4 | 128] 6.3 | 123/ 18] 8-3 | 6]|18-0 | 24| 3-8 |as4| 2-2 24| 3-2 [516 | 1¢°
{120 | 20-0 | 4-0 |128] 6.2 | 123| 20| 6-11] &|20-8 | 24| 3-8 |s4| 2-2 24| 3-2 les1 | 2s:
1125 | 13-4 | 8-0 [131] 6.5 | 126| 14|10-11] 8|14-0 |24]| 3-8 |46 2-2 24| 3-2 [529 | 1vy
]
llzs 16-0 | 6-8 |131] 6.7 | 126| 16| 9-7 | 7]|16-8 |24| 3-8 |4s| 2-2 24| 3-2 P53l a0
1125 | 18-8 | 5-4 |131| 6.7 | 126/19| 8-3 | 6]19-4 |24] 3-8 |4e| 2-2 24| 3-2 537 |20
{130 | 14-8 | A-0 |134| 6.9 | 128/15 [10-11| 8|15-4 |24| 3-8 [48| 2-2 24| 3-2 555 | 2.4
il3ﬂ 17-4 | 6-8 |134] 7.1 [ 12818 9-7 | 7|18-0 |24]| 3-8 |a8| 2-2 | 24| 3-2 567 | 21
7130 | 20-0 | 5-4 134 7.0 |128|20| 8-3 | 6|20-8 24| 3-8 |48| 2-2 24| 3-2 Pps71zin
135 | 13-4 | 9-4 137 | 7.0 [131]14 12-3 |10|14-0 |24| 3-8 [50| 2-2 | _ 24| 3-2 584 | 22
i i
(135 1 16-0 | 8-0 |137| 7.3 |131|16 [10-11| 8|16-8 |24| 3-8 |s0| 2-2 | 24| 3-2 f81 |2
;135 | 18-8 | 6-8 |137 | 7.5 [131{19 | 9-7 | 7|19-4 |24| 3-8 |s0| 2-2 | 24| 3-2 [590 |22
140 1 14-8 | 9-4 140 | 7.5 | 13415 12-3 |10 15-4 |24| 3-8 |s2| 2-2 | 2 24| -2 14 !2:,
140 17-4 | 8-0 140 | 7.8 |134]18 ro-11| 8|18-0 |24 3-8 |s2| 2-2 | o 24| 3-2 18|
140 | 20-0 | 6-8 |140 | 7.8 |134|20 [ 9-7 | 7 [20-8 |24 3-8 |s52] 2-2 | . 24| 3-2 p13 |03
145 | 14-8 |10-8 |146 | 8.1 |139]15 13-7 |11 |15-4 |24 3-8 |s6]| 2-2 24| 3-2 ps58 |74
i i
155 ) 16-0 | 9-4 |143] 8.0 |136]16 [12-3 |10 [16-8 |24| 3-8 |54] 2-2 | ® 24| 3-2 Pas |
tis5 | 18-8 | 8-0 |143| 8.2 |136{19 |10-11] B{19-4 |24]| 3-8 |54 2-2 | = 24| 3-2 lp43 | >
visg | 17-4 | 9-4 |146 | 8.5 | 139]18 [12-3 |10{18-0 |24| 3-8 |s6| 2-2 | © 24| 3-2 86 ; -
= 1
i | 20-0 | B-0 |146 | 8.6 |139|20 |10-11| 8(20-8 |24 3-8 [56] 2-2 24 3-2 66Y | -
iivs f 16-0 [10-8 [149{ 8.7 |142|16 13-7 |11|16-8 |24| 3-8 |58] 2-2 24| 3-2 |91, :
w3y | 18-8 | 9-4 |149 | 9.0 |142]19 12-3 |10 |19-4 |24] 3-8 |s8| 2-2 | ¢ 24] 3-2 |n1e ! :
o {17-4 |10-8 152 | 9.2 |14s|18 | 13-7]11 18-0 |24] 3-8 |eo]| 2-2 24| 3-2 [137 4
oy | 20-0 | 9-4 |152 | 9.4 |144]20 | 12-3]10 |20-8 |24] 3-8 |eo| 2-2 26| 3-2 fres 12
a0 | 18-8 |10-8 [155 | 9.7 |147]|19 | 13-7|11 J9-4 [24] 3-8 |e2] 2-2 24| 3-2 (769 | 22
: .
175 120-0 |10-8 [158 | 10.3}150)|20 | 13-7/11 |20-8 |24 3-8 |64 2-2 24| 3-2 jgo2 |
i {
I- i
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6-104 &

CONCRETE BLOCK TOEWALL DROP SPILLWAY

] W

TR s L L i i

OVERFALL HEIGHT NOTCH DEPTI HEAUWALL LENGTH §
F= 2'- 8" H=1'- 4" S= 9’ 4" |
J
Sheet 1 of 3 i
MATERILALS REQUILRED é
F e - ; T -
T::,: EE Eﬁ 9 § #3 (3/8" diam.) Reinforcing Steel :
o ] 3 : = - ;
{EHI R (-1 EF| P ION ON O ON NON oM E=v
A = - = ¢
3 wl 7 8|3 = = = oy Fnd ey -
gle2|Z8 2 s |2 s |3 512 8 [2] £|2| £ | B &!
alw/|B| 2|23|25 5 2|5 2[5 2|5 2 (5| 5[5 ¢ |2|2:
s12%(=9| 3| §(3| $|5| 52| 8 |3 8|3 3 |4]§;
] &
cfs | fe-inlfe-in| ea |eu yd] £t |ea|fe-in|eafr-in|ea|ft-in|ea|ft-in|ea |ft-in|ea|ft-in | ft Lbs’
50§ 4-0 | 4-0 |124 |3.1 [133| 4 |6-11] 4| 4-8 |28 3-8 |20 2-10 28| 3-10 |313{11a
551 5-4 | 4-0 |128 |3.4 |137| 6 | 6-11] 4 |6-0 [28] 3-8 |22 2-10 28| 3-10 |338)127}
6 | -8 | 4-0 132 |3.7 |141| 7 |6-11) & | 7-4 |28 3-8 |24 | 2-10 28 | 3-10 | 356|134,
f3 § 5= 5-4 |136 (3.7 |145] 6 |8-3 |6 |6-0 28] 3-8 |26 | 2-10 28| 3-10 |369|13s .
63 | @0 | 4-0 136 |4.0 |145]| 8 |6-12|4 |8-8 [28] 3-8 |26 | 2-10 28 | 3-10 | 374|140
75, 6-8 | 5-4 [140 |4.0 [L49| 7 (83 |6 |7-4 |20 3-8 |28 2-10 28 | 3-10 |391 {147
[
75 . 9-4 | 4-0 |140 |4.3 |149|10 [6-11 | 4 |10-0 |28| 3-8 |28 2-10 28| 3-10 |398 |L50 ¢
80§ 6-0 | 5-4 |144 [4.3 |153]| 8|8-3 | 6| 8-8 |28 3-8 |30 2-10] ' 28| 3-10 | 413|155
50 | 10-8 | 4-0 [144 | 4.5 [153|11 |6-11| 4 11-4 [28] 3-8 [30| 2-10] _ 28| 3-10 | 416|157
v5 , 6-8 | 6-8 |148 |4.3 |157| 7|9-7 | 7| 7-4 [28] 3-8 [|32] 2-10 :’ 28| 3-10 |419] 154"
85y 9-4 | 5-4 [148 | 4.7 [157110 |[8-3 | 6 N0-0 28 3-8 (32| 2-10] " 28| 3-10 |446) 167
o5 1 12=0 | 4-0 1151 | 4.8 [15912 |6-11] 4 [12-5 |28 3-8 |32 | 2-10| _ 28| 3-10 |434) 102
1o4 =0 | 6-8 152 |4.6 |161) 8 |9-7 | 7| 8-8 |28| 3-8 |[34| 2-10 :: 28| 3-10 |4&4]ini .
#3}10-8  5-4 152 15.0 (16111 |8-3 |6 Ql1~4 |28 | 3-8 [34]|2-10| 28| 3-10 465} 175
v 13-4 | 4-0 f155 |5.1 [163|14 [6-11| 4 p4-0 |28 | 3-8 34| 2-10 28| 3-10 |459(173°
f 5-4 |6-8 [se |5.1 [165(10 |9-7 |7 ho-0 |28 3-8 |36 ] 2-10 . 28| 3-10 |478) 15,
s 42-0 | 5-4 [159 |5.4 [167 12 |8-3 |6 p2-8 |28 3-8 |36 | 2-10| 28 | 3-10 [ 487 Lo s
| 14-8 | 4-0 Q59 [5.4 [167 |15 |6-11 | 4 pi5-4 [28 | 3-8 |36 | 2-10| 28 | 3-10 |477)i7
' 4-0 | 8-0 l160 | 5.1 [169] 8 |10-11| 8| 8-8 |28| 3-8 |38] 2-10] Z 28] 3-10 | 474 L7-
, Lo-8  6-8 {160 | 5.5 |169]11 | 9-7 | 7|11-4 |28| 3-8 |38] 2-10 28| 3-10 | 502| 1=
Pt3-4 | 5-4 |163 ] 5.7 |171]|14| 8-3 | 6 L4-0 |28 3-8 |38| 2-10] 28| 3-10 | 517} 12
L. ; pe-0 | 4=0 (163 |5.7 |171)|16 | 6-11| & |[16-8 |28 3-8 |38| 2-10 28| 3-10 | 495] 1o
Cd%e oy 94 | 8-0 }164 | 5.5 |173|10 to-11| & [10-0 |28| 3-8 |40] 2-10 28| 3-10 | 512f iv;
ij» i12-0 | 6-B |167 | 5.9 |175|12 | 9-7 | 7 [12-8 |28| 3-8 |40] 2-10 28| 3-10 | 527 1=
1]
]
oy 14-8 | 5-4 [167 | 6.0 |175]|15 | 8-3 | 6 [15-4 [28] 3-8 |ao| 2-10 28| 3-10 | 539] zu 3
iU5 |1F—ﬁ 4=0 167 | 5.9 |175|18 | 6-11| 4 18-0 [28| 3-8 |40 2-10 28| 3-10 | 520] 1.
LA ] -8 | 8-0 |168 | 5.9 |177|11 po-11] & 11-4 28] 3-8 |42| 2-10 28| 3-10 | 540] 20
|
i
i
|
: E e
U US DEPARTMENT OF AGRICULTURE

Fipure IN6-6.3
SOIL CONSERVATION SERVICE

January 1974

INDIANA
(EFM Notice IN']EL August 1981) &



A

CONCRETE BLOCK TOEWALL DROP SPILLWAY

OVERFALL HELGHT NOTCH DEPTH HEAUWALL LENGTI
Fz2'-8" H= 14 4% S=9/- 44
sheet 2 of 3
MATERIALS REGQUIRED
é §§ EE o 9; #3(3/8" diam.) Reinforcing Steel
— i Oy \ | = f
2122532233 0 [ @ [OT®[06 [ @ [wm
5 e
wl| ZlzE| > & oy by & r
2l5al35 2 5 (2| &[S £ (2] 5 |2 S|% 5 | &%
Q|W |B | 2|2%(25 8 £[5| (5 5§18 § 15| |5 § |3|%
21 Edl 2l 813l R {3 S |&] 3|5 315 3 4] 5
[
cfs | fc-lnlft-in| ea |cu vd| fr |ea|ft-in|ea|fr-infea|ft-in|ea|ft-in|ea |[ft-in|ea|ft-in | £t | lbs
110| 13-4 6-8 | 171 6.2 | 179) 14| 9=7 7{14=-0 | 28] 3-8 |42| 2-10 28] 3-10)561] 211
10| 16-0 5=4 | 171| 6.3 | 179] 16| &=2 6|16-8 (28| 3-B |42| 2-10 2B 3-10|561 1] 211
110} 18-8 4-0 [ 171] 6.2 | 179) 19| 6=11| &|19=-4 |2B| 3-8 | 42| 2-10 28| 3-10|538 | 202
120| 9-4 | 9-4 |172| 5.9 | 181|10(12-3 |10|10-0 |2B| 3-8 |44 2-10 28| 3-10 |557 | 209
1201 12-0 8-0 | 175 6.4 | 183]12{10-11| B|12-B |2B| 3-8 |&44&| 2-10 i 28] 3-10 67| 213
120 14-8 | 6-8 | 175 )| 6.6 | 183] 15| 9-=7 Ti15-4 | 28] 3-8 |44) 2-10 28| 3-10 586 | 220
120 17-4 =4 | 175 6.6 | 183| 18] 8-3 6118-0 | 28] 3-8 |44 2=-10 = 28] 3-101591| 222
120 20-0 4=0 | 175) 6.5 | 184 20| 6-11] 4)20-8 | 28| 3-8 | 44| 2-10 i 28] 3-10|556 | 204
125) 10-8 9-4 | 176 6.4 | 185/ 11112-3 |10)11-4 | 28] 3-8 (46| 2-10| _ 28| 3-10|5881 221
1251 13-4 8-0 [179) 6.8 | 187 14 [10=-11] B|14-0 |28] 3-8 | 46| 2-10 : 28| 3-10|605 | 228
125] 1l6-0 6-8 |179) 7.0 | 187 16| 9=7 7]16-8 | 28] 3-8 | 46| 2-10 = 28 3-10|pl0 | 229
125 18-8 5=&4 | 179 7.0 | 187 19| B-3 6119-4 | 28] 3-8 | 46| 2-10| ., 28] 3-10)613] 231
E: X
130f 12-0 9-4 |183) 6.9 | 191] 12 |12-3 |10|12-8 | 28] 3-8 |48| 2-10 28| 3-101620 1 233
L300 1l4-8 8-0 |183| 7.2 | 191|115 (10-11]| 8{15-4 28] 3-8 |48]| 2-10 28| 3-10 632 ( 238 !
130] 17-4 6-8 (183 7.4 | 191|18| 9-7 7|18-0 128| 3-8 |48) 2-10{ ., 28| 3-10 |bh4 | 242 .
130 [ 20-0 | 5-4 183 | 7.3 [191]20 | 8-3 | 6|20-8 |28| 3-8 [48| 2-10| = 28| 3-10 635 | 239 ;
L35 ) 10-8 |10-8 |184 | 6.8 | 193{11 |13-7 |1l |l1-4 |28] 3-8 |50] 2-10 = 28| 3-10 p26 | 235
135] 13-4 9-4 |187 | 7.3 | 195]14 |12=-3 |10 |14-0 |2B| 3-8 |50]| 2-10 28| 3-10 p63 | 249
v 1351 16-0 | 8-0 |187 | 7.6 |195|16 [10-11| & [16-8 |28| 3-8 [50| 2-10] | 28| 3-10 B60 | 24k
i 1351 1L8-8 6=-8B |187 | 7.8 | 195|119 | 9-7 T119-4 |28 3-8 |50] 2-10 28| 3-10 B6&9 | 251
140 | 12-0 |l0-8 |191 | 7.4 |199(12 (13-7 |11 |12-8 28| 3-8 |s52| 2-10 28] 3-10 B59 | 248
140 | 14-8 | 9-4 [191] 7.8 | 19915 J12-3 |10 |15-4 |28] 3-8 |s52]| 2-10 28| 3-10 |94 | 261
L&d | 17-4 8-0 191 | 8.1 | 199|18 |1O-11| 8|18-0 (28] 3-8 }52| 2-10 28| 3-10 B9B | 242
140 | 20-0 | 6-8 {191 8.1 |199|20]| 9-7 | 7|20-8 |28} 3-8 |52] 2-10 28| 3-10 93 | 261 |
¢
1
§
1
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6-106 L

CONCRETE BLOCK TOEWALL DROP SPILLWAY

OVERFALL HEIGHT NOTCH DEPTH HEAUWALL LENGTH
F=2'- 8" H= 1) - g S=9'~ 4#

Sheet 3 of 3

MATERIALS REQUIRETD

e o

-

E §E EE‘ g é #3 (3/8" diam.} HReinforcing 5teel
= o = ABxE| =
S| 25 %3[ 31333 @ | @ | O | ® |G| @® |wom
o = =4
@l e|zE & 2 5 2 z z
51821882 s || s (2] 5|2l 5 (2] §13| § | Bl &
=} é = | ﬁ o =] al ﬁ al E Bl ﬁ ol 5 al 8 T
Q| W B z|2< g,ﬂ 513 2153 g |3 § 3 g3 % 5| =
8|58 2l 313 315 X218 X |} Alel A 3| 8
(5]
cfs | ft-in|ft-in| ea |cu vd] ft |ea|ft-in|ea|ft-Iin|ea|ft-in|ea|ft-in|ea |[ft-in|ea|ft-in | £c | lbs
1
145 ) 13-4 10-8{ 195 | 7.9 | 203]14 {13-7 |11|14-0 |28]| 3-8 |54&4| 2=10 28] 3-10 | 709 260 !
145 | 16=0 9-41195 | 8.3 | 20316 |12-3 |10 |16-8 |28| 3-8 |54 2-10] ° 28| 3-10| 728} 273 ;
145 | 18-8 8-00195 | 8.5 | 203{19 |10-11| B(19-4 |28| 3-8 |54 2-10| © 28] 3-10 | 725|273
u .
150 | 14-8 10-8{199 | 8.4 | 20715 |L3-7 |1l |15-4 |28 3-8 |s6| 2-10| * 28] 3-10 | 741 279
150 17=-4 9-4|199 | 8.8 |207|18 |12-3 |10 |18-0 |28| 3-8 |s6| 2-10| ® 28] 3-10 | 767 289
150 | 20-0 8-0]199 | 8.9 |207|20 [10-11] 8 |20-8 |28]| 3-8 |56 2-10 E: 28] 3-10 | 752| 283
155 | 16-0 10-8{203 | 9.0 |211|16 [13-7 |11 |16-8 [28| 3-8 [58| 2-10] ™ 28] 3-10 | 775|291 {
155 | 18=-8 9-41203 | 9.3 |211]|19 [L2-3 |10 |19-4 |28] 3-8 |5B| 2-10 28| 3-10 | 800f 301 i
165 | 17=4 10-8{207 | 9.5 |215]|18 [13-7 (11 |18-0 (28| 3-8 [60| 2-10 : 28| 3-10 | B22) 309 .
165 | 20-0 9=4207 = 21520 {12-3 |10 |20-8 (28] 3-8 60| 2-10 i 28| 3-10 | 832 313 :

170 | 18-8 | 10-8]211

7 '
Lo.0 1219119 L3-7 |11 g19-4 (28] 3-8 |62 | 2-10 28| 3-10 | 856 322
175 | 20-0 10-81215 L0.6

223120 L3-7 |11 RO-8 |28 3-8 |64 | 2-10 28] 3-10 | 890 335

i il R St S il
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o=-10/

e e, o W AR

= e i

OVERFALL HEIGHT NOTCH DEPTH HEAUWALL LENGTH
)
F= 2/- 8" H= 2/- 0" S=10"- 8#
Sheet 1 of 1
MATERIALS REQUILRED
E = A w B 9 é #3 (3/8" diam.) BReinforcing Steel
=21 B3 22 Sy 4 , o = i )
82|28k 0 [P [O ] ®][® [ 0 [wm
] a| 22|24 z 5 5 5 5 .
= = ] = - = e}
£ — ol - = el = o -E I: = ad ] wl e = x
21221230 5| 3|5 % %] 2|3 % (%] 2| B |G|
Q w B = | w2 gﬁ g | = g E § 13 § 3 2| g =
3|z 2 312 315 J|& 83 |2 S| = =
cfs | fe-in|ft-in| ea |cu yd ft |ea|ft-in|ea|fc-in|ea|ft-in|ea|ft-in|ea|ft-in|ea|Fft-1in | Et | lbs R
70| 5-4 | 4=0 [156 | 3.6 |172| 6 | 6-11|4 | 6-0 |32] 3-8 |22| 2-10 32| 4-6 | 389] 146 °
901 6-8 | &-0 |Lle0 | 3.9 |176| 7| 6-11|4 | 7-4 |32] 3-8 |24] 2-18 32| 4-6 407153
105 80 | 4-0 [164 [ 4.2 |180| 8| 6-11|4 | 8-8 |32] 3-8 |26 2-10 32| 4-6 | 425|160
125 | 9-4 | 4-0 |168 | 4.5 |184|10 | 6-11[4 [10-0 |32] 3-8 |28] 2-10 32| 4-6 | 450f 169 ;
140 | 10-8 | 4-0 [172 | 4.7 |188|11 | 6-11]4 [11-4 [32] 3-8 [30] 2-10 32| 4-6 | 468|176
155 | 12-0 | 4-0 |179 | 5.0 [194(12 | 6-11 |4 [2-8 [32] 3-8 |32] 2-10 32| 4-6 | 486|183
160 | 12-0 | 5-4 [187 |5.6 |202]12 | 8-3 J6¢ [12-8 |32 3-8 |36 2-10] , z| 46 |s538|z202
P 165 | 13-4 | 4-0 [183 |5.3 |198f14 |6-11 |4 [14-0 [32| 3-8 |34 2-10 32| 4-6 |511]19:
175 | 14-8 | 40 |147 |5.6 |202|15 |6-11)s fs-4 |32] 3-8 |3 | 2-10 N 32| 4-6 |szal1ss -
180 [ 13-4 | 5-4 |131 |5.9 |206 |14 |8-3 b ha-o 32| 3-8 |383| 2-10 : 32| 4-6 |568(2i4
P 185 | 16-0 | 4-0 |191 |5.9 |206 |16 |e-11f4 pe-8 [32] 3-8 |38 2-10 2 32| 4-6 |546]203
195 | 14-8 | 5-4 195 |6.2 |210(15 |8-3 b [5-4 [32] 3-8 |au| 2-1u = 32| 4-6 |s90{222
195 1 17-4 | 4-0 195 |6.1 |210|18 [6-11[s hs-o0 |32] 3-8 lso| 2-10 E: 3z| 4-6 |s71lz21s
[ 205 | 16-0 | 5-4 |199 |6.5 |214)16 [ 8-3 [6 he-8 |32] 3-8 a2 2-10| ™ 32| 4-6 |612f s
205 | 18-8 | 4-0 199 | 6.4 21419 |6-11 |4 [19-4 |[32] 3-8 [42] 2-10 32| 4-6 | 58900
215 | 16-0 | 6-8 |207 | 7.2 |222|16 | 9-7 |7 |16-8 |32] 3-8 46| 2-10 2 32| 4-6 | 6oz 2.
213 | 17-4 | 5-4 |203| 6.8 [218|18 | 8-3 |6 [18-0 |32| 3-8 |44]| 2-10 3 32| 4-6 |64z 240
215 | 20-0 | 4-0 |203 | &.7 |218|20 | 6-11{4 |20-8 |32| 3-8 |44]| 2-10 = 32| 4-6 | 6u7l 2
F [}
V125 | 18-8 | 5-4 207 7.2 |222]19 3 e [19-4 |32 3-8 la6]| 2-10] = 32| 4-6 ﬁbat;.
V230 [ 19-4 | 6-8 |211 ] 7.6 |226]18 | 9-7 |7 [ia-0 13z2] 38 lia 2-10 5] ast Favelze:
1235 |20-0 | s5-4 [211 | 7.5 |226]20 | 3-3 |6 [2o-a3 |32| 3-8 |48| 2-10 ‘ 32| 4-6 |o86) ioc
i
iqu L8-d | -4 |215 | 8.0 |230|19 | %-7 |7 [9-4 [32] 3-8 50| 2-10 32| 4-6 |72} 2
2 23U ls-d | B=0 [223 | 8.7 [238|19 pu-11|8 [9-4 [32] 3-8 |s4| 2-1u 32 4-6 | 8usj 1
] 55 120-0 [ 6-8 |209 | 8.3 |234)20 [9-7 |7 Ro-8 |32 3-8 [52] 2-10 32| 4-6 | 745! 25
i 205 | 20-0 | =0 [227 |9.1 f242 |20 po-11|8 Ro-3 |32] 3-8 Ise| 2-10 3z| 4-6 | soal 1.
!
i
i
i
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6-108

OVERFALL HELGHT NOTCH DEPTH HEAUDWALL LENGTH
F=3.||'_4H' H=1f__ 4 S = 10/ - 8"
Sheet L1 of 2
MATERTIALS RELGCULRED
% E E 5 E 9 § #3 (3/8" diam.) Reinforcing Steel
L%} - | . s o~ - ey =
12573 (243 O [ @ | @ | @ | ® | ® [womw
5 o = z G E
Rila2lzsEl o o o o i o
glaslz2 3 s |2| 8 |2 §(2| § |3] 8|2 £ | | &
, 22135 | = all o g 50 = w | g 5 w| o
Q| W . =S 4 E3§ g g | 2 = E g g = = e | 4| = ~
31z |72 2] 313 3|3 3 (3| 3 (3] 3|3 3 | 4=
[&]
{cfs| fr-in|ft-in| ea |cu yd| £t |ea|ft-infeafft-in|ealft-in|ea|ft-in|ea|ft-injea ft-in | tc | lbs
i 65 =4 5-4 [ 177 3.9 | 197 & 8-3 6 6-0 |32) 3-8 |26| 1-8 |26 3-2 | 32| 4-6 4734 178 |
i 70 6=8 S-4 |182 ] 4.2 | 202] 7| 8-2 6| 7-4 | 32| 3-8 |28| 1-8 |28B| 3-2 32| &4-6 4991 188
i 73 g-0 5-4 | 187 4.5 | 208] 8| 8-3 6| 8-8 |32] 3-8 30| 1-8 (3] 3-2 | 32| 46 325| 197 E
{
80 6-3 6-8 |192 | 4.5 |213] 7| 9-7 71 7-4 |32] 3-8 32| 1-B |32 3-2 | 32| 4-6 535} 201 !
| 80 9=4 S=4 1192 | 4.9 | 213{10| B=3 6(10-0 {32] 3-8 |32| 1-8 (32| 3-2 |32] 4-6 559| 210 i
E 83 B=0 6-8 j197 | 4.8 | 218] 8| 9-7 7] 8-8 [32)| 3-8 |34 1-B |34 3-2 |32] 4-6 563 212 3
! oas|10-8 | 5-4 [197 5.2 |218|11| 8-3 | 6|11-4 [32] 3-8 [34] 1-8 [34] 3-2 |32 4-6 | 583|220 :
E 90 G- 6-8 |202 | 5.3 |224(10 | 9-7 TL0=-0 [32) 3-8 |36| 1-8 |36 3=2 | 32| 4-6 601| 226 ¢
s 901 12-0 -4 1207 ) 5.6 | 228|122 ] 8-13 6(12-8 |32] 3-8 |39| 1-8 (36| 3-2 | 32| 4-6 616|232 F
- a
i a5 a-0 8-0 |207 | 5.3 |229| 4|10-11| 8] 8-8 |32]| 3-8 |318] 1-8 38| 3-2 |32] 4-6 602|226 ¢
; 95 | 10-8 6-8 (207 ) 5.7 |229[11{ 9=-7 7T|11-4 (32| 3-8 |38| 1-8 (38| 3-2 32| 4-6 638| 237 ;
{95 13- 5=4 12121 5.9 |233{14 | B8-13 6 |14=-0 |32] 3-8 |41] 1-8 |38 3-2 |32] 4-6 650 244 t
: ¢
. 1oo 9-4 8~-0 212 |5.7 |234]10 [10-1 8110-0 |32] 3-8 40| 1-8 [40| 3=2 [32]| 4-6 Bh44| 242
i 100 ¢ 12-0 6=8 |217 | 6.1 |238|12 | 9-7 7112-8 |32 3-8 |43] 1-8 |40 ) 3-2 (32| 4=6 664) 250
;100 | 14-8 S5=4 (217 | 6.2 |238[15| 8-3 6 |15-4 |32) 3-8 |43| 1-8 |40 3-2 [32]| 4-6 676 234 &
105§ 10-8 | 8-0 [217 | 6.1 |240f11 fo-11] 8 f11-4 |32 3-8 [a2| 1-8 42| 3-2 32| 4-6 | 675|254 |
103§ 13-4 6-8 |222 | 6.4 |244]14 | 9=7 7[14-0 (32) 3-8 |45)] 1-8 42| 3-2 |32] 4-6 7021 264 ;
105 § 16-0 -4 |222 | 6.5 |244)16 | B-1] 6 |l6=-8 32| 3-8 |45] 1-8 |42 ]| 3-2 [32] 4-6 J02 264
Ll gy 9-4 9=4 222 | 6.1 |245|10 L2-3 10 [10-0 (32| 3-8 |44] 1-8 |44 | 3-2 |32] 4-6 697 261
g 10 3120 B=-0 227 | 6.6 | 24912 QO=-11| 8 ;12-8 |32 | 3-8 |47 1-8 |44 | 3-2 |32] 4-6 712 248 !
v lg I 14-8 6-8 (227 | 6.8 |249]|15 | 9=7 TH5=-4 (32| 3-8 |47 1- 44 | 3-2 |32 ] 4-6 730 27
"liUE 1L7-4 S5=-4 1227 6.8 | 249|18] B8-3 6(18-0 |32| 3-8 [47] 1-8 |44 3-2 | 32| 4-6 73 277
: 115) 10-B 9=4 1227 6.6 | 2530|11 12-2 |[1O)01-4 32| 3-8 |46) 1-8 |46 3-2 | 32] 4-6 7134 273 i
# 115§ L3-4 B-0 1232 7.0 | 254|114 |10-11| B|14-0 |32| 3-8 |49)] 1-8 |46 3-2 | 32| 4=-6 754 28] E
1
!E 1is | 16=0 6=8 232 7.2 | 25416 | 9=7 Ti16-8 |32] 3-8 [49] 1-8 [46] 3-2 | 32] 4-6 759 2B3 t
Elli 18-8 5=-4 (232 7.2 | 254|119 | 8-3 6 |19-4 |32] 3-8 |49]| 1-8 |46 | 3-2 |32] 4-6 762 286
;120 3 12-0 9-4 (237 | 7.1 | 26012 L2-3 |10(12-8 |32] 3-8 |51]| 1-8 |48 3-2 | 32| 4-6 778 296
- i

e

4EFFRENCE
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CONCRETE BLOCK TOEWALL DROP SPILLWAY

OVERFALL HEILGHT

F= 3/- 4%

NUTCH DEPTH

+I= 1 r_ ‘111

Sheet 2 of 2

HEAIMALL LENGTH

S = 1{): = E}JJ

HMATERILALS REQUL RED

US DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

. ANA
(EFM Notice ﬁﬁ% August 1981)

Figure IN-6-6.8

January 1974

e AT il 1

?: - = m . i
j EE x & g 5 } - #3 {3;"Bf diam.) /_Rninforcing Steelf_\
1L E B PP oN EoN NoR RoE RoR R B
= M 3 >-£ >, En o oy e 4y
T B o - u e = - bar = i ~ - = n| &
ﬁ E-' o | “':I_' ; e o =l . i - ﬁ :J = ;I.'I i :.[: EG- E
5|23 Gl gl 2|5 * 1§ & 2 |5 s | & = | a
Q| W B z|0<2 <yl o =13 53 g |3l § ] glzl s Gl ow
315 | alz A |Z 2 |Z = i =
[
cfs| ft=inift~in| ea |cu yd ft |eal|ft-in|ea|fr-in|ea|ft-in|ealft-in|ea |ft-in|ea|ft-in | L | lbs
120 14-8 B-0|237| 7.4 | 260{ 15{10-11| Bj15-4 | 32] 3-8 |51] 1-8B |48] 3-2 | 32| 4-6 785 293
120] 17-4 6-8 | 237 7.6 | 260| 18| 9=7 T|18-0 |32 3-8 |51 1-8 |48B| 3-2 | 32| 4=6 197 300
1201 20-0 5=4 | 237 7.5 | 260] 20| 8-3 6|20-8 | 32| 3-8 [51]| 1-8 |48 3-2 | 32| 46 788 296
f125| 10-8 |10-8 (237 | 7.0 | 261|111 |13-7 |11 |ll1-4 |32] 3-8 |50| 1-8 |50 3-2 |32]| 46 777 292
1251 13-4 9-4 J242 | 7.5 | 265(14 (L2-3 |10 |1l4-0 |32] 3-8 |53 1-8 |50 3-2 | 32| 4-6 820) 308
125 | 16=0 B-0 |242 | 7.8 | 265|116 |10-11| 8|16-8 |32| 3-8 (53| 1-8 |50 3-2 |32]| 4-6 BL7) 307
illﬁ 18-8 6-8 |242 | 8.0 | 265(19 ] 9=7 TI119-4 (32| 3-8 |53 1-8 |50 3-2 |32]| 4-6 826) 310
i130 12-0 |10-8 (247 | 7.6 | 270(12 (13-7 L1 |12-8 |[32] 3-8 |55] 1-8 |52 | 3-2 |32 4-6 B20} 308
l130 14-8 9-4 |247 | 8.0 | 270|115 12-3 |10 |15-&4 |32 3-8 |55 1-8 |52 3-2 |32]| 4-6 855 324
'
130 | L7-4 8-0 |[247 | 8.3 |270|18 f0O-11| B |18-0 |32| 3-8 |55| 1-8 |52 | 3-2 |32]| 4-6 859] 324
130 | 20-0 6-8 247 | B.3 |270(20 | 9-7 7120-8 |32]| 3-8 |55 1-8 |52 | 3-2 |32] 4-6 854321
Elji 13-4 |10-8 {252 | 8.1 |276 |14 L3-7 |11 [14-0 |32 3-8 |57 1-8 |54 ] 3-2 |32 4-6 8721 325
5135 16=0 9-4 [252 | 8.5 |276|16 |12-3 |10 (16-8 |32| 3-8 |57 1-8 |54 ] 3-2 |32]| 4-6 891} 31>
©135 ] 18-8 8=0 |252 | B.7 |276|19 |10=-11| & |19-4 |32] 3-8 |57 1-8B |54 | 3-2 |32 4-6 890} 335
5140 L4-8 J10-8 |257 | 8.6 | 28115 [13-7 |11 |15-4 |32]| 3-8 |59 1-8 |56 | 3=2 |32 4-6 210) 342
Elhﬁ 17-4 9-4 |257 | 9.0 |281|18 p2-3 |10 (L8-0 |32 3-8 |59 1-B (56| 3-2 |32]| 4-& 938 353
140 b 20=0 8-0 |257 | 9.1 |2BL|20 lOo-11]| B [20-8 32| 3-8 |59 1-B |56 | 3-2 |32]| 4-6 921} 3Ln
5145 !lﬂ'U 10-8 |262 | 9.2 |286|16 L3-7 |11 |1&6-8 |32]| 3-8 |61 1-8 |58 ] 3-2 (32| 4-6 4B 354
H 1
Tias18-8 | 9-4 |262 | 9.5 |286[19 p2-3 |10 h9-4 [32] 3-8 |61 1-8 [s8|3-2 [32] 4-6 973 %~
;lh:: 17-4 |10-8 (267 | 9.7 |292|18 03-7 |11 |18-0 [32] 3-8 |63 | 1-B |60 | 3-2 (32| &4-6 993 3
L0 iJH—ﬂ -4 1267 | 9.9 |292]20 p2-3 |10 pOo-8 (32| 3-8 |63 1-8B |60 | 3=2 32| 4=6 QOO9| 3;
i35 {18-8 (10-8 |272 ho.2 |297 |19 p3-7 |11 ho-4 [32] 3-8 |65| 1-8 [s2 | 3-2 |32 4-6 LO37] 3%
il j 20-0 110-8 277 0.8 |302]120 L3-7 |11|20-8B |32] 3-8 |67| L-8 |64 | 3=2 32| 4-6 lﬂ?Elﬁﬂ
i i
i
1
5 ]
!



6-110

CONCRETE BLOCK TOEWALL DROP SPILLWAY

OVERFALL HELGHT HOTCH DEPTH HEAUWALL LENGTH

F=3’“‘4” H=2'-D” S:12!_uﬁ'

Sheet 1 of 2

MHMATERIALS REQUIRED

T

E QE §§ ';2§ #3 (3/8" diam.) Reinforcing Steel
= 2 - | ; = =
2152 |%83|33 D [ [0 @ [0 ® [
o = (1]
| =1 N1 - e = = = =
slec|z8 & s (3] s |3 = |2 5 (2] 5]z 5 | 2]«
Blaz(221 2] S12] S 12| 213 5 |5 5% % | 5] &
Q|wW |B|2|5%|35/3 2|35 5|9 518 5 (2| 513 § |58
2| & 2 313 3|3 3|8 3 |5 3|3 3 =
%]

cfs | ft-in|ft-in| ea |cu ydl ft |ea|ft-in|ea|ft-in ft~in|ea|ft-in|ea |[ft-in|ea|ft=in | f£ | lba

90| 5-4 | 5-4 |209 | 4.2 |237]6 | 8-3 |6 | 6-0 3-8 |26] 1-8 [26| 3-2 |36 5-2 | 530|199
110 | 6-8 | 5-4 |214 | 4.5 |242]7 | 8-3 |6 | 7T-4 3-8 |28]| 1-8 |28| 3-2 |36| 5-2 | 556|209
135| 8-0 | 5-4 |219 | 4.B |248B|B | B-3 |6

155 | 9-& | 5-4 |224 25310 | 8-3
165 | 10-8 | 5-4 |229 25811 | 8-3

3.2 3-8 |32)| 1-8 |32]| 3-2 |36]| 5-2 |6le|2312
5.5
175 ] 10-8 | 6-8 |239 | 6.0 |269|11| 9-7 |7 |l1-4
5.9
6.2
6.4

3-8 |34 1-8 |34 3-2 |36] 5-2 |642|241
3-8 |3g| 1-8 |38 3-2 |36 | 5-2 687 258

L= L =}

ed
36
36
8-8 13| 3-8 |30 1-8 |30 3-2 |36] 5-2 582|219
36
36
36

175 | 12-0 | 5-4 {239
1853 | 13-4 5-4 [244
195 | 12-0 | 6-8 |249

268(12 | 8-3
273114
278112 1 9-7 |17 li2-8 |36 3-8 |43

36| 3-2 |36] 5-2 |673] 253
706| 266
40 ) 3-2 36| 5-2 721l 271

T
w
(==
—
T
[ =]
[
(=4
ndt
]
[= <]
£~
—
b—-||-..-
o™ o o
Rad
a
bk
[
o
L%, ]
]
[

195 | 14-8 | 5-4 |249 | 5.5 |278|15 | 8-3 |6 |15-4 (36| 3-8 (43| 1-8 |40 3-2 |36 5-2 733|275
200 | 12-0 | 8-0 259 | 6.9 |289|12 po-11(8 |12-8 |36| 3-8 |47 1-B |44 3-2 |36| 5-2 769 289
205 | 13-4 | 6-B |254 | 6.7 |2B4|14| 9-7 |7 |14-0 |36| 3-8 |45| 1-8 |42 ] 3-2 |36 | 5-2 | 759|285
3203 | 16-0 | 5-4 1254 | 6.8 |284|16 | 8-3 |6 |16-8 36| 3-8 [45| 1-8 (42| 3-2 |36 5-2 | 75928
215 | 14-8 | 6-8 259 | 7.1 28915 | 9-7 |7 [15-4 |36| 3-8 |47] 1-8 |44 | 3-2 |36 5-2 | 787|258
215 | 17-4 | 5-4 1259 (7.1 |2B9|18 |B-3 |6 (18-0 |36 3-8 |47]| 1-B [44 | 3-2 [36] 5-2 | 793|29#

,270 | 13-4 | 8-0 |264 | 7.3 |294|14 (10-11]|8 [14-0 |36| 3-8 49| 1-8 |46| 3-2 | 36| 5-2 | 812 305
225 1 16-0 | 6-8 |264 | 7.5 |294 |16 | 9-7 |7 |16-8 |36| 3-8 |49| 1-8 |46| 3-2 | 36| 5-2 | 814 307
225 | 18-8 | 5-4 [264 | 7.5 |294[19 | 8-3 |6 |19-4 |36| 3-8 [49| 1-8 |46| 3-2 | 36| 5-2 | 819 30=
E‘ff La-8 | B-0 269 | 7.7 | 30015 [10-11|8 |15-4 |36] 3-8 |51| 1-8 |a8| 3-2 | 38| s-2 | sazl a1y
y 235 ) 17-4 | 6-8 1269 | 7.9 | 300(18 | 9-7 |7 (18-0 [36] 3-8 [51]| 1-8 |48| 3-2 | 36| 5-2 | 854 321
i 4351 200 | 5-4 (269 | 7.8 |300|20| 8-3 |6 [20-8 |36| 3-8 |51| 1-8 [48| 3-2 |36]| 5-2 | @as| 314
;w3 | 16-8 | 9-4 1279 | 8.3 | 310|15 | 12-3|10 |15-4 |36 3-8 |55| 1-8 |52| 3-2 |36] 5-2 | 912 343
$245 j 16-0 | 8-0 274 | 8.1 | 305|16 [10-11|8 [16-8 |36| 3-8 [53] 1-8 |so| 3-2 |36] 5-2 | 873 371
péws | 18-8B | 6-8 274 |8.3 1305/19 [ 9-7 |7 [19-4 |36 3-8 [53| 1-8 [50| 3-2 |36| 5-2 | sa3| 3i:
§435 ) 17-4 | 8-0 [279 | 8.6 |310|18 po-11|8 |18-0 |36| 3-8 |[55| 1-8 52| 3-2 |36] 5-2 | 915] 544
j235 | 20-0 | 6-8 279 | 8.6 |310(20 [9-7 |7 [20-8 |36 3-8 |55 1-8 52| 3-2 |36| 5-2 |o911] 343
1765 | 16-0 | 9- . - - 5

_ 4 [284 8.8 1316 |16 N2-3 110 16-8 |36| 3-8 [57] 1-8 |54 | 3-2 |36 | 5-2 | 947} a5
;f-:F’waii

{ US DEPARTMENT OF AGRICULTURE Figure IN-6-6.9
i SOIL CONSERVATION SERVICE

Ii INDIANA January 1974

(EFM Notice IN38, Augusrl981)
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6-111

e T

TR ST T AT

A T

OVERFALL HEIGHT NOTCH DEPTH HEAUWALL LENGTH
gt =gt H=2'- 0" $=12'-0"
Sheet 2 of 2
HATERIALS ELQUIRED
?é gg EE 9 é #3 (3/8" diam.) Reinforcing Steel
A EE1E] 0 o 2 ' :
SI2E)7531 313333l @ | @ | ® | @ | 6O | ® [wom
F 3
= -1 - N o = B o o
alGalzs 2| s|2| a2 af=| 2 |2] 21z & | 2l&
w | B | S|8%|255 2(5 2|58 2|38 # (8 2[5 & |22
= | 2 L -
Q 512723 513 3 (3| 5|3 5 |3 8|3 8 |§|%8
) .

cfs | fr-in|fe-in| ea Jeu yd ft |ea|ft-in|ea|ft-in|ea|ft-in|ea|ft-in|ea [ft-in|ea|fe-1in | fr | lbs %

2651 18-8 | B-0 | 284 | 9.0 | 316/ 19|10-11| 8|19-4 |36| 3-8 |57| 1-8 |54| 3-2 | 36| 5-2 |947] 358

2753 ) 17-4 | 9-4 1289 | 9.3 | 321118 (12-3 [10|18-0 36| 3-8 |59| 1-8 |56 | 3-2 |36| 5-2 |99s|37s
275 20-0 | 8-0 289 | 9.4 | 321)20 |10-11| 820-8 |36| 3-8 59| 1-8 56| 3-2 |36| 5-2 |978| 368 %

2851 18-8 | 9-4 1294 | 9.8 | 326(19 [12-3 [10|19-4 |36| 3-8 |61| 1-8 |58 3-2 |36| 5-2 ho3ol 387

230 | 17-4 110-8 12599 [10.0 | 332/18 |13-7 (1118-0 |36| 3-8 |63| 1-8 |60 3-2 |36| 5-2 [ose| 397

295 20-0 | 9-4 1299 N0.2 (332|120 |12-3 |10 (20-8 |36 3-8 [63]| 1-8 |60 3-2 [36] 5-2 hDﬁS 401
335 | 18-8 |10-8 |304 10.5 | 33619 13-7 [1119-4 |36 3-8 |65| 1-8 |62 3-2 |36 | 5-2 ho9s 411 ¢
3151 20-0 (10-8 |309 1.1 |342]20 [13-7 |[11[20-8 |36 3-8 |67 | 1-8 |64 | 3-2 |36 5-2 Rh132|4z6 f
{
L
1_
.:1.
H
:
I
; '
b :
: I ;
P :
y 5
i ’
i .

i
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Oo=1lz

J CONCRETE BLOCK TOEWALL DROP SPILLWAY

PRERTE S—

TR FT g, Y M LT

R e o RPN e

OVERFALL HEIGHT NOTCH DEPTH HEADWALL LENGTH
E=4fa DY H= 1'- 4% S =)= g
Sheet 1 of 2
HATERILIALSGS REGQUIRED
E g E . E 9 § ¢4 (%' diam.) Reinforeing Steel
= - = = [ i | " ] 7
i3k 0 [0 [0 [ @0 [0 ] ® [
4 i :
2l 8(e3lx z o 5 & 5
ta -
31520322 g2 (2 S (2| § |2 §|3] § | | 8
Srxalag 3| 215 2|18 & |4 & |91 =1 8§] & 21 S
Q w B Z 5—’ i =] 7] = -] =] L] = .3 = .E‘J: =] 1] L-j_ a3
815 =l 3 |&| a |z 2 |& =4 &l Al o=
o p
;;fs ft-in|fe-in| ea |cu yd| ft |ea|ft-in|ea|ft-in|ea|ft-in|ea|ft-in|ea |ft-in|ea|ft-1in | fr | lbs
i B3} 6-8 | 6-8B | 240 ) 4.8 | 274 7| 9-7 7| 7-4 | 36| 4-0 |32| 2-0 (32| 3-10|38] 5-2 635 424
f 90 8-0 | 6-8 | 246 | 5.1 | 281 8] 9-7 7| 88 136| 4-0 |34]| 2-0 |34 3-10|36| 5-2 | 668| 445
i 95 9-4 | 6-B j252 | 5.6 | 288|10| 9-7 7{10-0 |36| 40 |36| 2-0 |36 | 3-10|36| 5-2 706 471
Elnﬂ 8-0 8-0 |258 ) 5.6 | 294| 8(10-11| 8| 8-8 |36| 4-0 |38| 2-0 |38]| 3-10|36| 5-2 708 473
100 10-8 | 6-8 1258 | 6.0 | 294({11) 9-7 7|11-4 |36| 4=0 |38| 2-0 |38| 3-10|36| 5-2 736| 492
1 103 9=14 80 | 264 6.0 | 301| 10 |10-11| 8|10-0 |36| 4-0 (40| 2-0 (40| 3-10|38] 5-2 753 503
. 051 12-0 | 6-8 [272| 6.4 | 308]12] 9-7 | 7|12-8 |36] 4-0 |44| 2-0 (40| 3-10]36] 5-2 775 518
119 10-8 -0 [270 | 6.4 | 30811 |10-11| B (11-4 |36| 4~0 42| 2-0 42| 3-10]36]| 5-2 786| 525
110§ 13-4 | 6-8 |278 | 6.7 | 314|214 | 9-7 Tl4-0 36| 4-0 (46| 2-0 42| 3-10|36| 5-2 815| 544
2115 =4 | 9-4 (276 | 6.4 |314]10 [12-3 (10 |10-0 (36| &4-0 |44| 2-0 |44]| 3-10|36]| 5-2 809) 541
£1157112-0 | B-0 284 | 6.9 [321]12 fL0-11| 8|12-8 (36| 4-0 (48| 2-0 |44 3-10]|36] 5-2 827|552
Ji5 ) M4-B | 6=-8 [284 | 7.1 |321|15 | 9-7 TI5-4 |36 4-0 |4B| 2-0 |44 | 3-10|36| 5-2 846|565
ted | 10-8 | 9-4 282 | 6.9 32111 02-3 |10 11-4 |36| 4-0 |46| 2-0 |46 | 3-10|36]| 5-2 | 846 565
L25 1 L34 8-0 |290 | 7.3 |328|14 DO-11| B |14-0 |36 | 4-0 |50] 2-0 |46 | 3-10|38] 5-2 871|582
3% | i0-0 | 6-8 §290 | 7.5 |328|1& | 9-7 76-8 |36 | 4-0 |50 | 2-0 |46 | 3-10|36| 5-2 | 876|585
LRBO | R2-0 | 9-4 1296 | 7.4 [334|12 [12-3 |10|12-8 |38 4-0 |s2| z-0 l48] 3-10 ja| 5-2 892| 596 %
;150 | 14-8 B-0 (296 | 7.7 |334|15 [10-11| 8{15-4 |36| 4-0 |52| 2-0 |48| 3-10|36| 5-2 | 904|604 |
FLID | L7-4 | 6-8 (296 | 7.9 |334(18 | 9-7 7{18-0 [36] 4-0 52| 2-0 (48] 3-10|36| 5-2 916612 ¢
Li3 g it-8 jL0-8 1294 1 7.3 1334111 p3-7 |11 |11-4 |36| 4-0 |50] 2-0 |so| 3-10|36| 5-2 | 896|594
sad b i34 p 9=4 (302 | 7.8 | 341014 02-3 |10 (14-0 |36] 4-0 |54 2-0 |50 | 3-10|36| 5-2 | 941|629
~43 ) la=u -0 302 | 8.1 |341)16 10-11| 8 |16-8 |36 | &4-0 |54 2-0 (50| 3-10(36| 5-2 | 938624
LR RERLE

US DEPARTMENT OF AGRICULTURE | pioure TN-6-6.11
SOIL CONSERVATION SERVICE

DIANA

IN January 1974
(EFM Hotice, IN38, Avguat 19813




B6=113

BLOCK TOEWALL DROP SPILLWAY

L e e e

o P

OVERFALL HEIGHT ROTCH DEPTH HEAUDWALL LENGTH
- 44 ‘ -
F=4'-0" H= 1/- 47 S=12/- 0"
Sheet 2 of 2 g
HATERIALS REQUILRED 5
é § E = E 9 E #4 (4" diam.) Relnforcing Steel i
=z mEl 2 = P a n ;
S| 2578/ 8|233(3] @ | @ | O | @ | O | ® [wom
‘J ol o g eE E P x B z 5
SlEo|ZE 2| s (2] s (2] s (2| 2 |5 gz 5 | 2|¢
&) ':‘é:" - ﬁ ol = ol 5 ] 5 ] 5 'I:'.'I E aﬂa g H
Q|W B | 21231388 |5 (3| 53| 5 /3 g | &
A E sl 315 ¥ (3} 3|5 8 |8] 3|3 5 | B8
2
cfs; ft-inlft-in| ea |eu yd ft |ea|ft-in|ea|ft-infealft-in|ea|ft-in|ea |ft-in|ea|fe-in | it | 1bs |
135] 18-8 | 6-8 1302 | 8.3 | 341) 19| 9-7 | 7(19-4 | 36| 4-0 |54| 2-0 |s0| 3-10] 36| 5-2 | 947 6332
1404 12-0 |10-8 | 308 7.9 | 348/ 12 {13-7 |11|12-8 | 36| 4-0 [56| 2-0 |[52| 3-10|36| 5-2 |95% 636 ¢
140} 14-8 | 9-4 | 308 8.3 | 348/15(12-3 [10|15-4 | 36| 4-0 [56| 2-0 |52| 3-10| 36| 5-2 | 978 654 ¢
140 17-4 | 8-0 | 308 | 8.6 | 348/ 18|10-11| 8|18-0 |36| 4-0 |56| 2-0 |52| 3-10|36| s5-2 | 982 656 ;
150| 20-0 | 6-8 | 308 | 8.6 | 348/ 20| 9-7 | 7|20-8 |36| 4-0 |56| 2-0 (52| 3-10|36| 5-2 | 976 653!
145) 13-4 (10-8 |314 | B.4 | 354/ 14 |13-7 |11|14~0 |36| 4-0 |58| 2-0 |54| 3-10|36| 5-2 | 997 666
1451 16-0 | 9-4 {314 | B.8 | 354/ 16 |12-3 |1016-8 | 36| 4-0 |58| 2-0 [54| 3-10|36| 5-2 [016 674
145} 18-8 | 8-0 |314| 9.0 | 354|19 |[10-11| 8|19-4 |36| 4-0 |58| 2-0 |5&4| 3-10|36| 5-2 [l01s 678
1501 14-8 [10-8 |320 | 8.9 | 361{15 {13-7 |11|15-4 |36 4-0 |60| 2-0 |se| 3-10]|36| 5-2 [lo37 693
1504 17-4 | 9-4 |320| 9.3 | 36118 |12-3 |10|18-0 |36| 4-0 |60| 2-0 |56 3-10|36| 5-2 |1065| 71}
156G 20-0 | 8-0 1320) 9.4 | 361|120 J10-11| 8|20-8 |36 4-0 |60| 2-0 |56 3-10|36| 5-2 loas 700 2
1351 16-0 |10-8 |326 [ 9.5 | 368|16 [13-7 |11|16-8 |36| 4-0 |62| 2-0 (58| 3-10|36| 5-2 ho77| 719 -
2 B35 1 18-8 | 9-4 [326 | 9.8 | 368(19 [12-3 |10 {19-4 |36| 4-0 |62| 2-0 |58| 3-10|36| 5-2 [1o2{ 736 :
o0} 17-4 110-8 1332 [10.0 | 37418 |13-7 |11 |18-0 |36| 4-0 |64| 2-0 |60 | 3-10|36] 5-2 h13o| 755
© 1601 20-0 | 9-4 (332 0.2 |374)20 p2-3 |10 [20-8 36| 4-0 |64| 2-0 |60 3-10]36 5-2 [140) Th1
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CONCRETE BLOCK TOEWALL DROP SPILLWAY

OVERFALL HEIGHT HOTCH DEPTH HEAUWALL LENGTH

F=4'- 0" H=2'- 0" S5 137 =40

Sheet 1 of 2

b

HATERILIALS REQUILRED

TR TR 4 ] R T

e

R

Ty T R AT = L 8, T

E § E é E 9 § #4 (%" diam.) HReinforcing Steel
; = O 4 : Y _ . .
B T o]l [0 @ T
w2 (S | =2
¢ - = = =,
; R E‘ a | « |&l & |5 o e o | -
é Hﬂ é; E 5 = - o ad b = o b I ] = =]
514 = = g w | o ] g an 5 ] g @ | g 50 2| G
Q|W | B | =|c%35 8 £(5] 513 s[5 5(3| §/|3| §|3&|8
8 E = s | [= 4 3 o 3 o 3 =r 3 or - | T
(=]
cis| ft-in|ft-in| ea |eu yd| ft |ea|ft-in|ea|frt-in|ea|ft—-in|ea|ft-in|ea |ft-in|ea|ft-1in | ft | lba
133 6=-38 6=8|276) 5.1 3200 7| 9=7 7| 7-4 | 40| 4=0 | 32] 2-0 |32| 3-10{ 40| 5-10| 694 466
i60 8=0 6-8 | 282 | 5.4 | 326] 8| 9-7 7| B-8 | 40| 4-0 | 34] 2-0 |34| 3-10| 40| 5-10| 729 487
175 9-4 6-8 | 288] 5.9 333 10| 9=7 J|10-0 | 40| 4=-0 | 36| 2-0 | 36| 3-10{ 40| 5-10] 769 514
1 185 9-4 8-0 |300] 6.3 | 346| 10 (10-11| 810-0 (40| 4-0 |40| 2-0 |40 ] 3-10| 40| 5-10 | B1&| 545
Ci@5 ) 10-8 | 6-8 | 294 | 6.3 | 34011 9-7 T|11-4 (40| 4-0 |38| 2-0 |38 3-10|40) 5-10 | 799] 534
195} 12-0 6-8 |308 | 6.7 |353]12) 9=-7 7|12-8 |40 4-0 |44 2-0 |40 3-10]|40] 5-10 | 838 560
05| 10-8 8=0 (306 | 6.7 | 353]11 [10-11| 8 |11-4 (40| &4-0 (42| 2-0 |42 | 3-10]|40| 5-10 | 849] 567
205 1 13-4 6-8 | 314 | 7.0 | 360|14 | 97 T|1l4-0 (40| 4-0 |46 2-0 |42 | 3-10|40| 5-10 | B78| 587 :
, 2154 10-8 9-4 1318 | 7.2 | 36611 |12-3 |10 |11-4 40| 4-0 |46 2-0 |46 | 3-10|40| 5-10 | 909|608
215 12=-0 8-0 320 7.2 |366]12 ho-11| B8|12-8 (40| 4-0 |&8| 2-0 |44 | 3-10|40| 5-10 | 890] 595 ?
255! 14-8 6-8 320 | 7.4 36615 | 9-7 TI15-4 40| 4-0 (48] 2-0 (44 | 3-10| 40| 5-10 | 909|607
ZGE 13-4 8-0 326 | 7.6 |373|14 10-11| 8 |L4-0 40| 4-0 |50| 2-0 |46 | 3-10)40| 5-10 | 934|624 ¢
ira.” Elﬁ—ﬂ 6-8 |326 | 7.8 [373|16 | 9-7 7|16-8 140| 4-0 |50 2-0 |46 | 3-10|40| 5-10 | 939|627
* 235 !12—0 9-4 1332 | 7.7 | 379012 12-3 |10 |12-8 40| 4-D {52]| 2-0 (4B | 3-10]|40| 5-10 | 9551638
*3235 4 14-8 8-0 (332 | 8.0 | 38015 L0-11| 8 |15-4 (40| 4-0 |52| 2-0 48| 3-10|40| 5-10 | 967 646
255 1la 4 6-8 1332 | 8.2 |380(18 | 9-7 7118-0 40| 4-0 |52 2-0 |48 | 3-10]40| 5-10 | 979|654 .
- 2401 12-0 |10-8 (344 | 8.2 |393)12 ﬁj—? 11 12-8 (40| &-0 |56 | 2=0 |52 | 3-10|40 | 5-10 QLOO7{673
A3 |l]*4 9-4 338 | 8.1 386 (14 [L2-3 |10 |14-0 |40 | 4=-0 |54 | 2-0 |50 | 3=-10|40 | 5-10 OO& 671
! ?E 16=0 3-0 |338) 8.4 | 386(16 |10-11| 8|16-8 |40 4-0 |54| 2-0 |50 3-10|40| 5-=10 LOOY &&4
iwhy LE-8 6-8 [33B| B.6 | 386|19 | 9-7 TI19-4 |40 4-0 |54] 2=-0 |50] 3=-10) 40| 5=-10 QO1Oy 675
5 :Lﬂ—H 9-4 | 344 ¢ B.6 | 393115 L2-3 |10 |15-4 |40 4=-0 |56| 2-0 |52 | 3-10) 40| 5-10 (1041 695
;}b; 17-4 8-0 344 1 8.9 1393|188 10-11| 8|18-0 |40| 4-0 |56 2-0 |52 | 3-10]40| 5-10 [LN45| 698
5-3| 20-0 6-8 1344 | 8.9 | 393|20 | 9=-7 7120-8 |40| 4-0 (56| 2-0 |52] 3-10{40| 5-10 041 695
3t L3-4 |10-B 350 | 8.7 | 400|14 [13-7 (11 |14-0 |40| 4-0 }58| 2-0 |54 3-10|40| 5-10 [LoeQ| 70&
|
i
B — |
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CONCRETE BLOCK TOEWALL DROP SPILLWAY

OVERFALL HELIGHT

NOTCH DEPTH

HEAUWALL LENGTH

T B B S B Bl Ty

Fi - f _ Fr
F=4'-0" H=2'-0" 5=137-4
Sheet 2 of 2
MATERIALS REQUIRETD
+ o= " o
E ég E"% |3 #4(% " diam.) Reinforcing Steel
= = = & o | i g :
2125 (%8 312313 @ | @ | O | ® | B | ® |mom
. AN 5 2 2 > 2
dl5a132 2] s8] 12| 212 &8 |2] 13| £ | &2l
w | B | 2|8%|25|§| 2|5 ¥|8 2|g 2|5 7|5 ¥ |E8
Q 127|125 5| (3] 3[2] 5 (2] 5 |2 2(23 & | &%
]
cfa| fr-in{ft-in| ea |cu yd| ft |ea|ft-in|ea|ft-in|ea|ft-in|ea|ft-in|ea |ft-in|ea|ft-in | fr | Lbs
2651 16-0 9-4 | 350 9.1 | 399| 16 |12-3 [10|16-8 |40| 4-0 |58 2-0 |s54] 3-10l 40 3=10 1079 721
265 18-8 8-0 | 350 9.3 | 400) 19 |10-11| 8&|19-4 | 40| 4-0 |58| 2-0 |54 3-10| 40| 5-10 1074 720
275 14-8 [10-8 | 356 «2 | 406) 15 |13-7 |11 |15-4 | 40| 4-0 |60| 2-0 Is6| 3-10/ 40 3=-10 (1100} 735
2751 17=4 9-4 | 356 | 9.6 | 406)18|12-3 |10(18-0 [40| &4-0 |(60| 2-0 (56| 3-10| 40 2-10 1128 754
2751 20-0 8-0 | 356 | 9.7 | 406) 20 (10-11| &(20-8 |40| &0 |e0| 2-0 |58 3-10) 401 5-10 [L111]| 742
: 285) 16-0 |10-8 | 362 | 9.8 | 413)16|13-7 |11|16-8 |40]| 4-0 62| 2-0 58| 3-10)40] 5-10 p140| 762
. 2857 1B-8B 9-4 (362 |10.1 | 413|19 |12-3 |10 |19-4 40| 4-0 |62| 2-0 |58 3-10 401 5-10 [1165| 778
295 17-4 |10-8 | 368 [10.3 | 42018 [13-7 |11 |18-0 |40] 4-0 |4 | 2-0 60 | 3-10|40| 5-10 p193| 797
2951 20-0 9-4 | 368 |10.5 | 419|20)12-3 |10 |20-8 40| 4-0 |64| 2-0 (eo| 3-10l40 5-10 [L203| 803
305 | 18-8 |10-8 [374 [10.8 | 42619 |13-7 [11|19-4 40| 4-0 le6| 2-0 62| 3-10140]| 5-10 p233% 324 |
315§ 20-0 110-8 |380 {11.4 |433)20 13-7 11 |20-8 |40| 4-0 |e8| 2-0 l&4 3-10140] 5-10 2?35351
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CONCRETE BLOCK TOEWALL DROP SPILLWAY

OVERFALL HEIGHT HOTCH DEPTH HEADWALL LEWGTH
']
I:=4J‘__DH H=2:_Br S=14;_ah
Sheet 1 of 1

MATERIALS EEQUIBRED

E Qa e B 3 § #4 (%" diam.) Reinforcing Steel
ﬁ =1 (=i
S[25%8)1 31333 @ | @ | @O | @ | ® | ® [wm
= ol B= 21 b= - - b h-_
91821281z s 12 s3] (5] & (3] 212| 5 | Bl s
a|w |B|2(2%(35) 8 2(5) 518 (3] 3(5| 5(5 538
1 3| 13| 313} 31|5| 3 |&] ¥|3&] % g
3]
cfs | fe-in|ft-in| ea |cu yd| ft |ea|ft-in|ea|ft-in|ea|ft-in|ea|ft-in|ea |ft-in|ea|ft-1in | fc | 1bs
185 9-4 | 6-8 |328 | 6.1 | 384|120 | 9-7 | 7(10-0 |44| 4-0 [36]| 2-0 |36 | 3-10]44| 6-6 838|560
215 | 10-8 | 6-8 334 | 6.5 | 390|211 | 9-7 | 7|11-4 |44 | 4-0 |38]| 2-0 |38]| 3-10]44] 6-6 868) 580
240 | 12-0 | 6-8 |348 | 6.9 (404|12| 9-7 | 7|12-8 |44 4-0 |44| 2-0 |40 | 3-10|44| 6-6 | 907|606
265 | 13-4 | 6-8 1354 | 7.2 |410|14 | 9-7 | 7|L4-0 |44] 4-0 |46| 2-0 |42 | 3-10l44| 6-6 94?\633
295 | 14-8 | 6-8 360 | 7.6 |417|15 | 9-7 7115-4 |44 4-0 (48] 2-0 |44 | 3-10|44| 6~6 | 978|653
320 | 16-0 | 6-8 |366 | 8.0 |424]16 | 9-7 | 7 (16-8 |44| 4-0 |50| 2-0 |46 | 3-10|44| 6-6 QoOB|(673
345 | 17-4 | 6-8 |372 | 8.4 |430]|18| 9-7 | 7118-0 |44]| 4-0 |52| 2-0 |48 3-10|44| 6-6 [LO4H 700
375| 18-8 | 6-8 |378| 8.8 | 437|219 | 9-7 | 7|19-& |44| &-0 |5&] 2-0 |50 3-10) 44| 6-6 [LO79| 721
400 | 20-0 | 6-8 |384 | 9.1 | 444|20| 9-7 | 7|20-8 44| 40 |56] 2-0 52| 3-10|44| 6-6 [L109| 741

—— e
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Yominal Block Core Volume, Mortar Vol.,

iideh, in. cu.yd./blk. cu.yd. /blk.
] 0.012 0.0010
10 0.015 0.0011
12 0.019 0.0012

fote: These volumes are approximate and a contingency of 10%
should be allowed when computing quantities for estimating

PUrPOSES.

Assumptions made are that the block are 16 inch nominal length
and are the two hole type.

Computations are based on shell and web thicknesses as
apecified in ASTM C-90.

Figure IN-6-6.16 Volume of Mortar fo Use for Concrete Block
Structures per Block



DESIGN FROCEDURE FOR PEAK FLOW BOX INLET TOEWALL DROP STRUCTURE

Determine drainage area from USGS maps, field observations, and/or
aerial photos.

Determine average watershed slope from survey data, soil survey,
field observations, and/or USGS maps. For definition of average
watershed slope, see EFM, Chapter 2, pages 2-7.

Determine CN from EFM, Chapter 2, based on solls, cover, etc., as
determined by field observation and soil survey. Use Form IN-ENG-10

From survey data, determine controlled drop; and based on drainage
area, determine minimum design frequency from Standard and Specifica-
tion 410, Grade Stabilization Structure, in Sectiom IV of the Technical
Guide. ’

Determine rainfall from EFM, Chapter 2, Indiana Supplement (yellow
sheets).

Determine peak discharge in cfs from EFM, Chap. 2, Ex. 2-10,

Drawing ES-1027. Correction can be made for exact slope by using

EFM, Figure 2.1B, "Interpolationg Factors for Various Slopes and Drain-
age Areas." Correction can be made for ponding and swampy areas

using EFM pages 2-10.1 thru 2-10.4.

Select structure type and size from examples contained in this section.

Fill out the sheets for the plan. Use Standard Drawings IN-ENG-4,
IN-ENG-5, or IN-ENG-6.

Check all your work for ommissions and errors.
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The design computations and uses of each type of standard structure and
applicable engineering drawings are shown in the following examples.

EXAMPLE No. 1 - Concrete Block Structure

Given: Watershed Area = 68 acres, Putnam County

Soils - Iva; 10 acres cultivated without conservation treatment,
40 acres cultivated with conservation treatment.

Cincinnati; 8 acres poor woods.
Vigo; 10 acres without conservation treatment.

Average watershed slope = 2%

Overfall to be controlled (F) = 4.0 feet
Waterway grade above structure = 1,5%
Waterway depth of flow = 1.0 foot

Outlet channel - stable

I. Determine design peak runcff (Q) using Form IN-ENG-10. (An experienced
technician should be able to estimate the curve number (CN), in which
case Form IN-ENG-13 could be used instead of Form IN-ENG-10.) See
Exhibit IN-6-1.1.

A. From the Engineering Field Manual (EFM), Exhibit 2-1, the hydrologic
soil group for Cincinnati and Iva soils is group "C" and for Vigo
soil is group "D."

B. List the acres of each combination of soil and use.

C. Determine the weighted CN (8l) and round to nearest five (80).

D. Record the watershed slope as flat,

E. The design storm frequency, from Table 2 of Standard and Specifica-
tion 410, Section IV of the Technical Guide, using watershed = 68
acres and overfall = 4 feet, is 5 years. The 24-hour rainfall for
a 5-year, 24-hour storm for this location is 3.9 inches.

F. The peak runcff from EFM, Exhibit 2-10, is 60 cfs.

II. Select the structure assuming, in this case, the owner wants to do as

much of the work personally as possible. Therefore, a concrete block
structure will be used. From the Figure IN-6-6.11 the smallest four-foot



I1I. Complete the data sheets for the concrete block toewall drop spillway.

See Exhibits IN-6-1.2, 1.3, and 1.4.

A. On sheet